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Introduction/Abstract

The American Cancer Society (ACS) predicts 
that 1.9 million new cancer diagnoses and 
600,000 cancer mortalities will occur in 2023.  
In addition, cancer therapies such as 
chemotherapy are unable specifically target 
cancer stem cells resulting in harmful side 
effects to the patient. While targeted cancer 
therapy does exist, it is not an available 
treatment for all cancer types.

CRISPR-Cas9: General 
Function

CRISPR-Cas9 is composed of a Guide RNA 
(gRNA) in which the sequence can be 
customized to target a specific sequence. 
The Cas9 endonuclease then cuts the target 
sequence at the Protospacer Adjacent Motif 
(PAM) a portion of the gRNA sequence that 
aids in specificity.

Results

• Cationic Lipids: Promising method of secured 
CRISPR complex transfer to human cells

• Customized gRNA could allow for 
personalized treatment, (i.e., differences in 
driver mutation sequence)
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Conclusions

• The sequence targeting capability of 
CRISPR could allow for removal of 
oncogenes and repair tumor suppressor 
genes and could be used in tandem with 
other therapeutics increasing treatment 
efficacy. Further research is required to 
identify unforeseen side effects such as 
rate of ‘off-target’ effects from CRISPR as 
well as the efficacy of this method. 

Future Directions

• Further Research into severity of off-
target effects, and Efficacy of CRISPR 
knock-out/in

• Testing of Cationic Lipid permeability into 
tumors and Tumor Microenvironment 
response

• Progress towards a more in-depth 
genome data base could help increase 
sequence specificity and CRISPR 
efficacy.

• Applications of CRISPR in therapeutics 
for other diseases 

CRISPR-Cas9: Limitations

A large concern of CRISPR is unintended 
alterations of DNA which could occur during 
the process or DNA repair. These 
consequences are known as off-target effects 
which could result in mutations or changes in 
sequence function. Another limitation of 
CRISPR would be the length of targetable 
sequence, which would require additionally 
CRISPR complexes to help increase 
specificity.

ACS Cancer Incidence & Mortality

Fig. 1 Data table provided from the American Cancer 
Society’s annual statistics journal. Cancer incidences 
and deaths are categorized by ‘Male’, ‘Female’, ‘Both 
Sexes’, and site of cancer formation
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https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-
statistics/annual-cancer-facts-and-figures/2023/2023-cancer-facts-and-
figures.pdf.

Fig. 2 Diagram showing the components of the CRISPR 
Complex. Demonstrates general function and potential 
outcomes after use.
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https://www.addgene.org/guides/crispr/#?.

Fig. 3 Diagram shows another method CRISPR complexes 
which help mitigate limitations of target sequence length
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Fig. 4 Researcher’s method of action for testing the transfer of proteins into mammalian cells. 
(a) Displays 3 proteins of interest to be paired with an anionic GFP. 
(b) Researcher’s conceptual idea of cationic lipids would transfect the proteins into mammalian 
cells
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Fig. 5 Data from the researchers of figure 4. (a) Assay performed to compare gene modification 
performed by a RNAiMAX complex between plasmid transfection and Protein:sgRNA delivery. 
(b-d) Researcher’s data showing the On-Target/Off-Target indel frequency ratio for selected 
gene sequences 
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Motive

• The motivation for this research was developed due 
to prior coursework knowledge of CRISPR-Cas9 and 
the basics of Cancer. This led to the question of how 
a genome editing tool could help treat a disease with 
genetic mutations at its core.

Method

• This literature review was conducted to explore the 
potential effectiveness and drawbacks of CRISPR in 
cancer therapies. This review also analyzed research 
in the efficacy of current cancer treatments to identify 
an area of treatment that could benefit from CRISPR
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